understanding ice-sheet contribution to global sea-level change, especially given 33 concerns that West Antarctica, a marine ice sheet, may be prone to rapid collapse in the 34 future (Alley and Bindschadler, 2001 ). 35 The stagnation of the trunk region of Kamb Ice Stream ( Fig. 1 ) has received much 36 attention (Rose, 1979; Retzlaff and Bentley, 1993; Anandakrishnan et al., 2001 ; Smith et 37 al., 2002) for providing insights on ice-stream dynamics and because of ongoing debate 38 as to whether it is evidence for ice-sheet stability or instability (Alley and Whillans, 39 1991) . Zones of chaotic crevasses, caused by high strain rates (Vaughan, 1993) , form at 40 the lateral margins of ice streams today that are flowing faster than ~100 m·yr -1 (Joughin 41 et al., 1999 (Joughin 41 et al., , 2002 . Prestagnation velocities of this magnitude are suggested for Kamb Ice 42
Stream by the existence of former (now buried) lateral margins (Retzlaff and Bentley, 43 1993; Smith et al., 2002) , but a precise velocity estimate is needed to substantiate theories 44 about the cause and impact of stagnation. To explore other signatures of past flow 45 activity is essential. 46 In this paper we examine the internal stratigraphy of K2, the northern tributary of 47 Kamb Ice Stream ( Fig. 1) , revealed by three surface-based, low-frequency (2 MHz) radar 48 profiles (Fig. 2) We define 10 "flow bands" common to the profiles by using prominent crests (or 84 troughs) of the folds as lateral boundaries (Fig. 2 ). Folds are difficult to identify at depth, 85 due to radar attenuation, and near the surface, where their curvature is low and echoes 86 from buried crevasses interrupt the layers. We use a given fold if it can be traced in all 87 three profiles for more than a third of the ice thickness. Traces are extrapolated so that 88 flow bands extend from the ice surface to the bed. 89
Along flow, ice thickness decreases, accompanying an adverse bed-slope of the 90 tributary, but the width of each flow band decreases also (in approximately the ratio 3:2:1 91 in the profiles). The folds thus converge, and three independent explanations of this flow 92 signature (1 to 3 below) are relevant. In the following discussion we assume steady-state 93 flow in the study area (between profiles X and Z) before stagnation with a surface 94 geometry close to that of today. We also assume flow dominated by a basal velocity 95 component, because sliding at the ice-bed interface and/or subglacial till deformation 96 probably enabled the fast flow in the trunk and K2, as in the neighboring ice streams. 97
Straightforwardly, (1) transverse folds could have formed upstream of profile X 98 and entered the study area, where they encountered compression sideways together with 99 longitudinal stretching. Flow regimes like this are found in the upper reaches of active ice 100 streams. If the folds delivered at X were stationary, their axes would, in plan view, 101 coincide with flow lines. 102
Alternatively, there could have been no compression (or even expansion) 103 sideways in the study area, if downstream increase in flow velocity was less rapid than 104 envisaged in explanation 1. In this case, the signature can be explained by considering 105 that (2) the folds formed in the study area or (3) they were delivered at X while widening 106 in time. These two explanations are unlikely to dominate because the folds are 107 uncorrelated with bed topography or with bed changes; nonuniformities (such as in 108 surface accumulation or basal melting) between X and Z that could have generated 109
folding with the observed convergence are implausible; and there is no reason to expect 110 mechanisms acting in concert upstream to widen the folds being delivered. We regard the 111 signature as mainly due to the streaming regime in explanation 1, although its distortion 112 by time-varying flow or by folding processes in the study area cannot be excluded. 113
Modification and displacement of the profiles since stagnation began (~150 yr ago) are 114 limited and do not alter this conclusion. 115
Now, if we assume that the flow bands align with paleo-flow lines in plan view 116 and we ignore contributions from surface accumulation and basal melting, mass 117 conservation requires the flux through each flow band to be constant ( The steady-state assumption imposes restrictions on our estimates of velocity ratio 142 and of velocity (often called "balance velocity" [Paterson, 1994] for such an assumption). 143
The transit time of ice in the study area is 740 yr for a mean paleovelocity of (350 + 144 100)/2 m·yr -1 . Thus, our estimates apply within <740 yr before stagnation. 
